Quantitative estimation of minor mRNAs by cDNA-polymerase chain reaction. Application to dystrophin mRNA in cultured myogenic and brain cells.
Amplification of the mRNA polymerase chain reaction is a very sensitive technique to detect low-abundance transcripts. We describe in this paper conditions necessary to make this technique quantitative. Quantification is performed in the exponential phase of the amplification process and the results are standardized with respect to those obtained with an exogenous mRNA which is co-reverse-transcribed and co-amplified in the same reaction as the analyzed transcripts. The primers are chosen in different exons to distinguish the amplification of mRNA fragments from the amplification of contaminating DNA. Analysis of the kinetics of amplification and parameters influencing this kinetics shows that: (a) in the exponential phase of amplification, the amount of amplified fragments is proportional to the initial amount of transcripts; (b) in a certain range of length fragment, the yield of amplification is inversely proportional to the length of the amplified fragments. Using this method we have demonstrated that the dystrophin gene is already activated at the myoblastic stage. A quantitative estimation of the transcript showed that the expression of this gene increases strongly in the course of in vitro myogenesis. In primary culture of mouse brain cells, the dystrophin gene was found to be more expressed in neuronal than in glial cells.